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Title: Tack measxiring device 
Field of the invention 

The invention relates to a device for measxiring the tack of materials, 
comprising a first cylinder which is included in a &ame and which is 
connected with driving means for being able to drive this first cylinder in a 
5 first direction, which device further comprises a second cyhnder which is 
included in a movably arranged yoke, which yoke is connected with the 
fi:ame via force measuring devices which convert the force which the yoke 
and the firame exert upon each other into a corresponding measxiring signal. 

10 Background of the invention 

From a prior patent apphcation in the name of appHcant, such a 
device for measuring the tack of materials is known. The second cylinder is 
arranged movably with respect to the first cyhnder by means of two spring 
systems, on both sides of the second cylinder. One or both spring systems 

15 are provided with a force sensor, which dehvers a measuring signal in 
proportion to the force exerted upon the respective spring system. 

' For measuring the tack of, for instance, a printing ink, it is uniformly 
appUed to the outer surface of the first cylinder ("main cylinder"). Then, the 

2 0 driving i|ieans are activated so that the first cylinder is brought into 

rotation. Via the outer surface of the first cylinder — and the ink applied 
thereon, the tack of which is to be determined — the second cylinder 
("measuring cyhnder") is also brought into rotation. The greater the tack of 
the ink is, the greater the force exerted upon the spring systems and the 

25 greater, therefore, the value of the measuring signal deUvered by the force 
sensor (s). 
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Although, in practice, the known tack measuring device serves its 
purpose very well, the accurate setting and adjustment of the device is a 
time-consuming job. This results from inter alia the bearing and/or 
5 alignment of the second cylinder with respect to the first cylinder, in the 
known device designed by means of leaf spring systems on both sides of the 
yoke in which the cyhnder is included. Further, the positioning of the force 
sensor (s) on the side of the second cylinder is also unfavorable and this 
positioning causes systematic inaccuracies. 

Simimary of the invention 

It is an object of the present invention to provide improvements which 
result in an increased system accuracy under operational conditions. It is 
another object of the present invention to achieve that, in practice, the 
15 device can be cahbrated, adjusted and operated more easily and more 
adequately. This resxdts in a grieater measuring range, and measuring 
results which are better reproducible and more reliable. 

The improvements in the device for measuring the tack can be - . 
20 achieved in that the yoke (4) is connected with the frame via a connecting - 
element (5) pivotable about at least two mutually non-parallel shafts about 
a center and that the force measuring means are formed by a force 
sensor (6) which is connected with this movable connectiag element. 

2 5 Instead of a double bearing with spring assembhes, like in the known 

device, it has been found that a connection maneuverable, for instance, 
about multiple shafts (for instance a "Gelenk bearing" or "rod head bearing") 
can successfully be used, so that, although the thus bearing-mounted yoke 
has a very great degree of fr-eedom, the second cylinder can excellently be 

30 directed, without transverse deviations, to the driving first cylinder 
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("self-alignment"). Preferably, use is made of a type of baH joint, by means of 
which one point of yoke is fixed, while the yoke is otherwise fireely pivotable 
about that point. As a result of the absence of undesired transverse forces 
etc, setting the device is considerably less labor-intensive, more reliable and 
5 better reproducible. 

The force sensor can be included in the proposed direction between 
the yoke and the connecting element maneuverable to multiple sides 
(hereinafter also referred to as "bearing") or between the movable 
10 connecting element and the firame. 

In order to be able to measxxre the measuring signal delivered by the 
force sensor and/or process it into a material-speci&c tack value, the device 
preferably comprises processing means with which the force sensor is 
15 connected. 

In order to be able to calculate the tack.value as accurately as 
possible, preferably, one or more.cahbration steps are carried out, either as 
a once-only, initial operation, OTiregularly, for instance prior to carrying out 
20 each new tack measxirement. ' 

In a first calibration step, the second cylinder can be coupled via 
coupling means with a static mass which exerts a static force upon this 
second cylinder in the direction of the first direction, in which calibration 

25 step, a value, based on the measiuring signal dehvered by the force sensor, is 
stored in the processing means as a first :Correction value. Preferably, during 
the first cahbration step, the outer surface of the second cylinder is 
uncoupled fi-om the outer surface of the first cylinder by means of the 
"Gelenk" bearing and an xmcoupling element, so that only the play and/or 

3 0 fiiction of the second cylinder is measured. 
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During a second calibration step, the outer siurfaces of the first 
cylinder and the second cylinder can directly — without intervention of any 
other material - be coupled with each other while the driving means are 
5 activated, during which second calibration step, a value which is based on 
the measuring signal delivered by the force sensor is stored in the 
processing means as a second correction value. The second calibration step 
is preferably carried out at different rotational speeds C'nieasuring range"). 
In this manner, the influence of the play and/or friction of the cooperating 
10 first and second cylinders is converted into one or more second calibration 

values (for different cyUnder speeds over the whole measuring range), which 
is taken into account in the calculation of the tack value when an actual 
tack measurement is carried out by the processing means. 

15 As an alternative for this second calibration step, if desired, it can be 

chosen not to couple the first and second cylinder with each other directly 
but via a material of which the tack value is acctirately known in advance 
and which can serve as a calibration value. 

20 During the carrjdng out by the device of an operational measuring 

step, the outer siurfaces of the first cylinder and the second cylinder are 
coupled with each other via a layer of the material to be tested for tack 
which has, for instance, been applied to one of the cylinders. Further, the 
driving means, are activated and the measuring signal delivered by the force 

2 5 sensor is processed by the processing means as a measuring value, taking 

into accoxmt the first and/or second correction value(s) stored in the 
processing means in the first and second cahbration steps respectively. 

Hereinafter, the invention will be explained in more detail on the 

3 0 basis of an exemplary embodiment. 
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Figures 

Figtire 1 shows an exemplary embodiment of a device according to the 
invention in different views and cross sections in European projection 
respectively. 

Fig. 2 shows a detail of the device provided with means for carrying 
out a static calibration. 

Description of the Figures 

Fig. 1 shows an implementation example of a device for measuring 
the tack of, for instance, ink. The device comprises a first cylinder 1 which is 
included in a fixed firame 2 and which is connected with driving me^ns - an 
electromotor 9 - for being able to drive this first cylinder in a direction (of 
rotation) a. The device further comprises a second cylinder 3 which ^ 
included in a movable yoke 4, via which the outer surfece of the second 
cylinder 3 is couplable with that of the first cylinder 1. The yoke '4 is 
connected with the firame 2rv^ a bearing 5°movable about a center, for 
instance a ball joint being the sole means to connect yoke 4 and firame 2. 
The force measuring means are formed by a force sensor 6 which is 
connected between the movable connecting element 5 and a moimting 
plate 2a which is psart of the fi:ame 2. The force sensor 6, a, for instance, 
piezoelectric force sensor (load cell), is smtable to convert the force which 
the yoke 4 and the fifame 2 exert upon each other into a corresponding 
measuring signal which is transmitted to a processing unit 7. 

Although it is in principle possible to indLude the force sensor 6 
between the movable yoke 4 and the bearing 5, in the present exemplary 
embodiment, it was chosen, for constructive reasons, to include the force 
sensor between the fixed firame 2 and the bearing 5. 
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The force sensor 6 is connected with the processing unit 7 for 
processing the measuring signal deUvered by the force sensor into one or 
more material-specific tack values. The measuring unit 7 comprises a 
processor 7a, a memory 7b, a display 7c and a keyboard 7d. 

5 

In order to be able to calculate the tack value as accxurately as 
possible, two calibration steps are carried out, either once-only as part of the 
production process of the device, or regularly, as periodic maintenance or 
even prior to carrying out each new tack measurement. 

10 

Fig. 2 shows in which manner a first calibration step can be carried 
out for the exemplary embodiment of the device diagrammatically shown in 
Fig. 1. For carrying out the first cahbration step — a static cahbration of the 
system — the second cylinder 3 is uncoupled from the first cylinder 1 by 

15 pulling |the second cylinder upwards by means of a hfting device (not 

shown). Then, a coupling element 10 is positioned between the shafts of the 
first and the second cylinder. . The coupling element 10 is dimensioned such 
that the outer surface of the second cylinder 3 stays clear of the outer 
siurface of the first cylinder 1. 

20 • - ' ... 

From the coupling element 10, standard weights 11 can be 
suspended. The coupling element 10 is supported, by means of ball 
bearings 12. upon the first cylinder 1 and, accordingly, upon the fixed 
frame 2. jThe weight of the standard weights 11 causes a force upon the 

25 second (upper) cylinder 3, which is transmitted via the yoke 4 and the . 
bearing 5 to the force sensor 6 connected with the fixed firame 2 via the 
moimting plate 2a, which force sensor subsequently delivers a signal value 
corresponding to this force to the processing xmit 7. From, on the one hand, 
the known weight of the standard weights 11 - to be entered via the 

3 0 keyboard 7d if desired — and the proportion of the respective turning 
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moments of the coupling element 10 and, on the other hand, the measuring 
value which is delivered by the force sensor — to be read out via the 
display 7c if desired — the static bearing firiction of the second cylinder 3 can 
be calculated by the processor 7a. Either the measuring value deUvered by 
5 the force sensor 6 xmder the influence of the standard weights 11 or the 

friction calculated therefrom by the processor 7a is stored in the memory 7b 
as a first correction value, from which this value can be read out and then 
processed dirring an actual tack measurement. 

10 During a next, second calibration step, the coupling element 10 is 

removed again and the outer suirfaces of the first cylinder 1 and the second 
cylinder 3 are directly coupled with each other while the driving motor 9 is 
activated so that the cylinders start to rotate in the indicated arrow 
direction. In this caUbration step,^ no material to be measured (for instance 

15 ink) has been applied yet to the first or second cylinder. In this second 
cahbratipn step, the measuring signal deUvered by the force sensor 6 is 
received by the processor 7a and either this received measiiring signal or a 
dynamic fiiction value calculated from the value of this measuring signal is 
stored in the memory 7b as a second correction rvalue. The stored second 

2 0 correction value can be processed during ah actual tack measurement. As 
has already been noted, a second correction value can be measiired at 
different measxiring speeds, that is, at different speeds at which the first 
cylinder is driven. The different second correction values can be stored in 
the memory 7b, together with the respective speeds of rotation. In the actual 

2 5 tack measurement to be disciissed hereinbelow — which can successively be 
carried out at different cylinder speeds within a measuring range — then, 
from the memory 7b, each time, the second correction value can be read out 
that corresponds to the actual speed of rotation of the first cylinder. 
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For carrying out an actual tack measiirement, to tEe outer stirface of 
the first cylinder 1 and/or the second cylinder 3, a layer 8 of the material to 
be tested for tack is applied. Although Hquid materials such as ink, paint, 
glue etc. come to mind first, the use of the device for measurement of the 
5 cohesive force of a soUd material or measurement of the adhesive force 
between two soHd materials — one applied to one cylinder and the other to 
the other cylinder — is by no means precluded. 

During the actual tack measurement, the outer surfaces of the first 
10 cylinder 1 and the second cyUnder 2 are contacted with each other, with one 
of the cylinders or both being covered with a layer 8 of the material or 
materials to be tested for tack. A driving motor is activated and the 
cylinders start to rotate. In proportion to the tack of the materials to be 
tested, a force is exerted upon the movable yoke 4 in the direction of the 
15 movement arrows a. Via the yoke 4 and the self-ahgning bearing 5, this 

force is transmitted to the force sensor 6. The measuring signal delivered by 
the force sensor 6 in proportion to this force is processed by the processing 
unit 7a as a measuring value, with, for the calculation of the required tack, 
the first and/or second correction yalue (which may or may not be related to 
20 the actual cylinder speed) stored in the memory during the first and second 
calibration step respectively being taken into account in the calculation. 



